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Accepted 8 December 2014; Published online 10 January 2015AbstractObjectives: To identify factors associated with the implementability of clinical practice guidelines (CPGs) and to determine what char-
acteristics improve their uptake.
Study Design and Setting: We conducted a realist review, which involved searching multiple sources (eg, databases, experts) to deter-
mine what about guideline implementability works, for whom, and under what circumstances. Two sets of reviewers independently
screened abstracts and extracted data from 278 included studies. Analysis involved the development of a codebook of definitions, validation
of data, and development of hierarchical narratives to explain guideline implementability.
Results: We found that guideline implementability is associated with two broad goals in guideline development: (1) creation of guide-
line content, which involves addressing the domains of stakeholder involvement in CPGs, evidence synthesis, considered judgment (eg,
clinical applicability), and implementation feasibility and (2) the effective communication of this content, which involves domains related
to fine-tuning the CPG’s message (using simple, clear, and persuasive language) and format.
Conclusion: Our work represents a comprehensive and interdisciplinary effort toward better understanding, which attributes of guide-
lines have the potential to improve uptake in clinical practice. We also created codebooks and narratives of key concepts, which can be used
to create tools for developing better guidelines to promote better care.  2015 The Authors. Published by Elsevier Inc. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Recent efforts in the clinical practice guideline (CPG)
research enterprise have focused on identifying factors that
can be targeted to increase the uptake of recommendations
to improve patient outcomes and strengthen deliveryFunding: This study was funded by Knowledge Translation Canada
through a Canadian Institutes of Health Research (CIHR)/Canadian Foun-
dation for Innovation grants, and a CIHR AGREE-A3 grant.
Conflict of interest: None.
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E-mail address: monika.kastner@utoronto.ca (M. Kastner).
http://dx.doi.org/10.1016/j.jclinepi.2014.12.013
0895-4356/ 2015 The Authors. Published by Elsevier Inc. This is an open acc
licenses/by-nc-nd/4.0/).systems. These efforts have included investigations into
extrinsic (changing the practice setting to facilitate recom-
mendation use) and intrinsic approaches (changing the
guideline itself) to improving CPGs. Both approaches are
needed, but given the costs and context dependence of
extrinsic approaches, investigation of intrinsic approaches
may lead to solutions at minimal cost and that may be more
broadly applicable and feasible. Shiffman et al. [1] have
referred to ‘‘implementability’’ as the perceived character-
istics of guidelines that predict the relative ease of their im-
plementation. Gagliardi et al. [2] developed a framework of
guideline implementability, which was tested with 20ess article under the CC BY-NC-ND license (http://creativecommons.org/
499ical Epidemiology 68 (2015) 498e509What is new?
Key finding
 We identified six domains of guideline implement-
ability hypothesized to affect uptake of recommen-
dations within two broad categories: (1) the
‘‘creation’’ of guideline content, which involves
addressing stakeholder involvement in guidelines,
evidence synthesis, considered judgment, and im-
plementation feasibility and (2) the ‘‘communica-
tion’’ of this content by fine-tuning the
guideline’s message and format.
What this adds to what was known?
 Building on the work of others, this is the first sys-
tematic review to investigate guideline implement-
ability from a comprehensive and multidisciplinary
perspective (ie, psychology, management, and hu-
man factors engineering).
 Our analysis moves beyond the medical and imple-
mentation science literature (which tend to focus
on the creation of content) and incorporates other
disciplinary content, which expands understanding
of the relevant factors, particularly those related to
the communication of content.
What is the implication and what should change
now?
 Guidelines summarize clinical evidence to inform
clinicians’ decision making, but how they are
developed and written influences how often they
are used.
 Our work represents an important, comprehensive,
and interdisciplinary effort toward better under-
standing of which attributes of guidelines have
the potential to improve uptake in clinical practice.
 We created narratives of key concepts, which can
be used to develop tools to build better guidelines
and promote better care.
M. Kastner et al. / Journal of Clindifferent CPGs, and found that elements related to guide-
line format (eg, guidelines that provide summary versions)
and content (eg, clinical considerations to individualize rec-
ommendations) provided the best opportunities to modify
CPGs for improved uptake. Grol et al. [3] found that guide-
lines that are compatible with existing norms among the
target group for implementation and those that do not de-
mand too much change to existing routines, extra resources,
or acquisition of new knowledge and skills were used more.
Michie et al. [4,5] suggest that clarity, specificity of behav-
ioral instructions, and specific plans are important to getphysicians to follow guidelines, but these factors have
largely been overlooked.
Together, these contributions have served as an excellent
foundation and have enabled a dialog within the health ser-
vices research community about guideline implementabil-
ity. However, in developing this concept and
understanding it further, the field has mostly focused their
efforts on the medical literature. In doing so, it has largely
ignored relevant paradigms from other disciplines. For
example, in the areas of social, cognitive, and health psy-
chology, there have been decades of research developing
theory and models to explain behavior change, persuasion,
motivation, and communication styles [6e8].
There has been much discussion around improving the
rigor of guidelines [9], and consequently, there are a number
of tools to increase how the evidence supporting guideline
recommendations is synthesized, analyzed, and presented.
These include AGREE II [10], GRADE [11], GLIA [1],
ADAPTE [12], and CAN-IMPLEMENT [13]. However,
these tools are mostly informed by the medical literature
[1,2] and target methodological and reporting concerns.
Currently, no resources take a comprehensive view of all
factors relevant to guideline implementability and investi-
gate this from other disciplines focused on changing human
behavior, such as psychology, marketing, design, and human
factors engineering. To better understand the concept of im-
plementability and the relationship between characteristics
of guidelines and their uptake by clinicians (who represent
a primary end users of CPGs), our primary objective was
to identify factors associated with the implemenatbility of
CPGs and recommendations through a comprehensive and
multidisciplinary perspective. Our secondary objective was
to determine what characteristics are posited to improve up-
take by whom and under what circumstances.2. Methods
We conducted a realist review [14], which is an explic-
itly theory-driven approach to the synthesis of evidence as
it seeks to interrogate the underlying mechanisms of the
programs or interventions being studied [14]. Our protocol
is published elsewhere [15]. We report our methods and
findings according to the RAMESES (Realist And Meta-
narrative Evidence Synthesis: Evolving Standards) criteria
for the publication standards of realist reviews [16] and
include a flow diagram of our methods for increased clarity
(Fig. 1).2.1. Search strategy
Consistent with methodological standards, we used a
multiple search strategy that consisted of five iterative
stages of searching (see Fig. 2): stage 1: we consulted
guideline development and knowledge translation (KT) ex-
perts to identify a set of core articles in guideline
Fig. 1. Flow of realist review methods.
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by an information specialist in MEDLINE and EMBASE
(up to the year 2010) using the search terms: ‘‘imple-
ment*,’’ ‘‘clinical practice guidelines,’’ and ‘‘knowledge
translation.’’ Our candidate theories (ie, reasons for poor
implementation of guidelines) were identified through
consultation with guideline and KT experts: (1) guidelines
are not used in part because of specific perceived guideline
characteristics affecting uptake by clinicians (eg, too com-
plex or too difficult to follow); (2) there are trade-offs be-
tween various guideline attributes that facilitate or hinder
uptake (eg, increasing specificity may reduce applicability).
Stage 2: we sought the expertise of seven content expertsknown among our team in guideline development and KT
(n 5 3), psychology (n 5 2), management (n 5 1), and hu-
man factors engineering (n 5 1) to suggest seminal articles
or to provide direction to where to look for articles in these
disciplines (a method akin to snowball sampling in qualita-
tive research). Stage 3: we expanded our search by looking
for the related articles of our core medicine citations iden-
tified in stage 1 (n5 76). Reviewers independently selected
a subset of priority articles (highly cited or written by
known researchers in guideline implementability;
n 5 22), which were entered into the PubMed ‘‘related ar-
ticles’’ interface resulting in 1,677 citations. Two reviewers
scanned this yield independently using our inclusion
Fig. 2. Search strategy.
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Stage 4: we searched the reference lists of articles from
stages 1 and 2 to determine whether we had reached theo-
retical saturation. Duplicate review of a random subset of
citations did not identify new concepts or understandings,
so we did not pursue this further. Stage 5: we continuously
sought out other potentially relevant articles including the
gray literature (eg, unpublished documents and Web sites
such as the Guideline International Network). During all
stages, we conducted saturation testing iteratively, by
asking at regular intervals of searching whether the latest
sample of literature has added anything new to our under-
standing and whether further searching is likely to add
new knowledge [14].
2.2. Article selection process
Two sets of reviewers independently screened abstracts
to look for our candidate theories and to test for relevance.
We included all article types written in English and
excluded opinion-driven reports (editorials, commentaries,
and letters) unless authored by an individual identified by
our team as an ‘‘expert’’ in the field of guideline imple-
mentability. Our unit of analysis was not dependent on
study design because relevant data could exist in any sec-
tion of the article (eg, Abstract; Introduction; Discussion),
so we did not assess study quality [14].
2.3. Data extraction
We developed a standardized data extraction form that
was pilot tested independently by two reviewers using five
articles. Data were extracted by two primary reviewers and
audited by another two reviewers with disagreementsresolved through group consensus on study characteristics,
discipline (eg, medicine, psychology), guideline attribute
name and definition, attribute operationalization (how the
attribute functions within the discipline or context), attri-
bute relationship with guideline uptake, and any potential
trade-offs.
2.4. Data organization
We identified 1,736 guideline attributes, which were
initially sorted by the same name or name root (eg, valid/val-
idity). Two groups of reviewers took the same list of sorted at-
tributes and independently clustered them into logical
categories to determine how attributes are related to one
another. We then combined groups of similar attributes
(including their synonyms and antonyms) that conceptually
‘‘fit’’ within a larger theme and created a label and description
for each category. Table 1 describes the operationalization of
this process. We compared the categorizations between the
two reviewergroups for agreement bydocumenting ‘‘agreed’’
and ‘‘divergent’’ classifications. This resulted in deriving a
common set of 27 categories (and their attributes) grouped
into five broad domains that we conceptualized as associated
with guideline uptake: language, format, rigor of develop-
ment, feasibility, and decision making. We considered this
conceptualization as our ‘‘raw data’’ for analysis.
2.5. Analysis
Data analysis involved a three-level process where data
were further interrogated and refined with each level of
synthesis: level 1: development of a codebook: we devel-
oped (in duplicate) a codebook of definitions for each of
the five identified domains and attributes to determine
Table 1. Process that we used to categorize attributes using the message domain as an example
Goal Steps Example
Organize, group, and appropriately label
similar or ‘‘like’’ attributes
1. Group attributes that are antonyms  Complex/simple
2. Group attributes that are synonyms  Unclear/confusing
3. Group attributes with the same root  Specific/specificity
 Validity/valid
4. Sort database by attribute
Categorize attributes into logical domains 5. Are there commonalities among attributes?
6. Is there a central theme or focus among
groups of attributes?
The following attributes can be grouped into a
category called ‘‘Clarity’’
 Unambiguous
 Precise
 Specific
Go through each domain to determine sense
and fit of attributes
7. Do the attributes belong within the same
cluster?
8. Can they be collapsed?
9. Use attribute definitions to make these
decisions
The following categories can be collapsed:
 ‘‘Complexity’’ with ‘‘Information overload’’
 ‘‘Actionability’’ with ‘‘Wording’’
Develop a definition for domains 10. Based on their included attributes and
definitions, define and label the cluster
The Message domain can be defined as: The
clarity, simplicity, and persuasiveness of the
guideline language
502 M. Kastner et al. / Journal of Clinical Epidemiology 68 (2015) 498e509recurrent patterns of outcomes (ie, what makes guidelines
implementable) and their associated mechanisms and con-
texts. We included attributes that were deemed ‘‘modifi-
able’’ by guideline developers (eg, the actionability of
recommendations vs. the self-efficacy of the guideline
end user); documented its definition, operationalization,
and the discipline and context they were studied; and noted
any reported positive or negative relationships with guide-
line uptake and any trade-offs if existed. We subsequently
looked at the data for consistency or divergence of out-
comes as a function of discipline. The various disciplines
tended to focus on unique sets of attributes; the data did
not lend to a formal cross-discipline analysis; level 2: vali-
dation of data: we determined which attributes were mostTable 2. Final list of attribute categories across six domains of guideline im
Category (N [ 16) Ma
Credibility of guideline
development group
Credibility
Disclosure of conflict of interest Conflict of interest; transparency; funding
Reporting of what is needed Scope; patient preferences; cost and reso
benefits
Execution of what is needed Evidence-based; valid and reliable; transp
Updating of guidelines Updating; currency
Clinical applicability Clinical relevance; appropriateness of pat
Values Guideline developer values; professional/p
patient values (acceptability, patient pr
Local applicability Adaptation; application tools
Resource constraints Availability of resources; economic outco
Novelty Compatibility; requires new knowledge an
Simple Information overload; complexity
Clear Actionability (specificity, ambiguity); effe
Persuasive Framing; relative advantage
Multiple versions End users; versions (flat, dynamic); docum
Components Components to include in guidelines (eg,
Presentation Layout of full document (placement, leng
the real world, sequential bundling); in
algorithms, pictures), information conteappropriate for which domain/subdomain to identify the hi-
erarchy of groupings and important relationships. We tested
the validity of this organization by administering an online
survey to nine experts in KT and guideline development
known among our team. They were asked to review the or-
ganization and to rename, rearrange, and condense as they
saw fit. Accordingly, we collapsed and renamed some attri-
butes/categories/domains (eg, the language domain was re-
named message), and we added a sixth domain (stakeholder
involvement)dsee Table 2; level 3: hierarchical explana-
tory narratives: we further expanded the knowledge derived
from previous levels of analysis by building up an explana-
tion for what intrinsic factors about a guidelines promote
(facilitator attributes) or impede (barrier attributes)plementability
jor attributes Domain (N [ 6)
Stakeholder
involvement
sources; editorial independence
urce requirements; outcomes data; harms and Evidence
synthesis
arent
ient population; considered implementation Considered
judgmentrovider values (clinical judgment, clinical freedom);
eferences);
Implementation
feasibilitymes
d skills
Message
ctive writing
ent type Format
purpose, target audience, methods)
th); structure within sections (match the system to
formation visualization [information display (eg,
xt (eg, framing, vividness)]
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happens (an explanation of situations/contexts/settings),
the mechanism by which it happens (its operationalization),
and the outcomes and consequences of this. We did this by
deriving explanations for each of the broad domains and
subdomains from a summation of their smaller parts.3. Results
Of2,550 potentially relevant articles identified, 350 articles
were screened in full text and 278 articles contributed to the
analysis from 170 journals across seven disciplines: medicine
(n5188), psychology (n530),management/marketing/busi-
ness (n5 23), human factors engineering (n5 17), informa-
tion technology/computer science (n 5 10), graphic design
(n5 7), and sociology (n5 3). The threemost common study
designs were narrative reviews (n 5 110), qualitative studies
(n 5 37), and observational studies (n 5 32). See Fig. 3 for
the flow of article selection.
Using our hierarchical narrative approach, we built an
explanation for each of the six domains (comprising 27 at-
tributes) showing that guideline implementability is associ-
ated with two broad goals during the guideline development
process: the creation of guideline content (four domains)
and the communication of this content (two domains)dsee
Table 3 and Appendix A at www.jclinepi.com.3.1. Creation of content in guidelines
This (see Table 4 and Appendix B at www.jclinepi.com)
category includes four domains: (1) stakeholder involve-
ment: findings showed that the credibility of a guideline af-
fects its likelihood of uptake. The key determinants of
credibility are the range of stakeholders involved [17],
disclosure of any conflicts of interest, and funding sources
[18e22]. The literature suggests that addressing stakeholder
involvement entails ensuring the appropriate composition
and relevant and unbiased expertise of the guideline devel-
opment group, documenting the views and preferences of
the target population (patients, public), and defining target
end users [10,23]; (2) evidence synthesis: synthesizing the
appropriate evidence is a complex task for guideline devel-
opers but appears to be the most developed aspect of guide-
line development in the literature, primarily originating
from medicine. Rigorous evidence synthesis is emphasized
across medicine, nursing, and health policy, and the ap-
proaches reflect a common understanding of how to conduct
this process. The literature reflects the attributes deemed
necessary to enhance guideline validity and reproducibility
and comprises the consistent reporting of the elements that
need to be included in guidelines [20,24e26], the execution
of these elements [26e28], and the currency of guidelines
[29,30]; (3) considered judgment: the literature suggests that
guideline developers need to supplement evidence-based
formulation of recommendations with considered judgment.This involves the consideration of the evidence in light of
other factors such the complex trade-offs between
competing benefits and harms and risks of different options
for managing the disease or condition, clinical applicability
and contexts, the values and preferences of those for whom
the recommendations are intended (providers, patients, and
developers), organizational needs, and costs [10,23,31e35];
(4) implementation feasibility: feasibility involves the local
applicability of guidelines [36], the consideration of
resource constraints to make them more implementable
[10,37,38], and the influence of the degree of novelty or fa-
miliarity of the interventions [1,20]. There is sometimes a
tension between feasibility and impact. A recommendation
may be highly feasible but unlikely to make much of a dif-
ference (it supports the status quo) [39]. In contrast, a
recommendation may require far-reaching changes and have
enormous potential impact but have low feasibility [10,27].3.2. The communication of content to guideline end
users
This (Table 4 and Appendix B at www.jclinepi.com) cate-
gory includes our final twodomains: (5)message: studies sug-
gest that to optimize the messaging of a guideline and in turn
its uptake, the language used in recommendations has to be
simple, clear, and persuasive. Literature spanned across all
disciplines, with the psychology literature focusing on how
to reduce cognitive load and increase understanding and
retention and the management literature focusing on crafting
convincing and salient arguments. It is also suggested that the
level of complexity of guidelines and recommendations is
inversely proportional to its adoption [40e45] and compli-
ance [46,47]. The bodies of literature did not contradict but
rather focus on different aspects of messaging; (6) format: a
number of formatting aspects of the guideline were identified
from the literature, which allows the various elements of
guidelines to become more explicit [38], promoting their
use in practice [2,48e52]. These include having: (1) multiple
versions of guidelines. This refers to the evolution of guide-
lines, which typically progress from a research-based tool to
a short version for clinical use and to a lay-language version
for patients [52]; (2) specific components within guidelines
(eg, purpose,methods, recommendations); and (3) the presen-
tation (appearance) of guidelines, which involves layout,
structure, and informationvisualization. Someof the common
design principles for scientific communication have an empir-
ical foundation, but many are derived from best practices and
user preferences. Because most formatting principles are
based on cognitive processes, they are likely to be generaliz-
able across disciplines and contexts.4. Discussion
Our synthesis of 278 articles from a multidisciplinary
body of literature identified six domains of guideline
Fig. 3. Flow of study selection.
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within two broad categories (the creation and communica-
tion of guideline content). Building on the work of Shiffmanand Gagliardi, we investigated guideline implementability
from a broad perspective. Shiffman et al. [1] developed
GLIA by searching the literature for guideline attributes in
Table 3. Summary of hierarchical narratives to describe guideline implementability
Guideline implementability: To facilitate uptake, the process of guideline development has two broad aims: the creation of content and the
communication of that content. The four domains of content creation are stakeholder involvement, evidence synthesis, considered judgment in
formulating recommendations, and feasibility. The two domains of content communication relate to fine-tuning the message itself and its format.
Creation of content: The four interrelated domains of content creation are stakeholder
involvement (including credibility of the developers and disclosure of conflicts of interest),
evidence synthesis (specifying what evidence is needed and how and when it is synthesized),
considered judgment (including clinical applicability and values), and feasibility (local
applicability, resource constraints, and novelty). These domains may be considered
nonsequentially and iteratively.
Communication of content: Communication of
guidelines entails fine-tuning both the
message of the recommendations (through
use of simple, clear, and persuasive
language) and their format (through
representation in multiple versions, inclusion
of specific components, and effective layout
and structure).
Stakeholder
involvement Evidence synthesis Considered judgment
Implementation
feasibility Message Format
The guideline
development group
should have
appropriate
composition; its
members should
have relevant,
unbiased expertise
and suitable
credibility, and
potential conflicts of
interest should be
disclosed. The target
population of end
users (patients, the
public) should be
clearly defined, and
their views and
preferences
considered.
Ensuring stakeholder
involvement during
guideline
development
facilitates uptake.
To enhance guideline
validity and
reproducibility, the
necessary evidence
must be specified,
the method of
synthesis clearly
defined (ideally
evidence-based,
valid, reliable, and
transparent), and the
timing of sequential
syntheses
appropriate
(balancing
timeliness of the
guideline with
stability over time).
The guideline
development group
must supplement
evidentiary factors
(quality, quantity,
and consistency)
with considered
judgment, making
complex trade-offs
between the
competing benefits
and harms, side
effects, and risks of
various options for
managing the
disease or condition.
They must also
consider clinical
applicability
(whether the
guideline responds
to variability among
patients) and the
values and
preferences of
patients, developers,
and care providers
(ie, the relative worth
or importance of a
health state and
consequences such
as benefits, harms,
and costs of a
decision).
Feasibility reflects
local applicability
(ie, strategies for
adapting
recommendations to
local conditions),
consideration of
resource constraints
(availability of
resources and other
economic
implications), and
the influence of
novelty of (or
familiarity with) the
guidelines, where
novelty refers to the
degree to which the
recommendations
propose behaviors
considered
unconventional by
clinicians or
patients). Feasible
implementation of
guidelines allow for
flexibility in
individual clinical
decisions, are in
agreement with
users’ opinions and
skills, and are
suitable for routine
use in intended
settings.
Guideline messages
should use simple,
clear, and persuasive
language. Simplicity
can be achieved by
limiting the number
of elements, the
number of steps
within each
recommendation, or
the number of
conditional factors
influencing
performance (to
prevent the quantity
of information from
exceeding available
cognitive capacity).
Clarity is enhanced
by using specific,
unambiguous
language and by
applying a direct
writing style, with
active voice, suitable
punctuation, short
sentences, and
bullet lists to convey
series of points, and
without awkward
breaks,
abbreviations,
hyphenation,
redundancy, or
unnecessary jargon.
Finally, the guideline
messages should be
clinically convincing
and should be
framed in terms of
potential gains, to
convey their relative
advantage over any
previous approach.
Guidelines may be
formatted in
multiple versions
(eg, research-based,
information-
gathering, analytical
tool; briefer guide for
clinical education;
short version for
point-of-care clinical
use; lay-language
version for patients).
Formatting involves
determining which
components to
include in various
versions (eg, scope
and purpose, target
audience, guideline
development panel,
update plan, and
implementation
considerations),
their presentation
(eg, proper
placement of visual
elements and
document length),
and structure (ie,
matching the system
to the real world and
bundling); and the
overall visualization
of information.
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implementation and by examining three instruments for
the appraisal of guideline quality. Gagliardi et al. [2]focused on 18 health care studies and created an implement-
ability framework comprised 22 elements organized into
eight domains (adaptability, usability, validity, applicability,
Table 4. Facilitators and barriers for domains of guideline implementabilitya
Domain and examples of facilitators and barriers Actions for guideline developers
Stakeholder involvement
Facilitators:
 Wide range of stakeholders
 Disclosure of conflicts of interest and funding sources
Barriers:
 Industry contributions
 Recommendations based on expert opinion alone
 Select unbiased participants with relevant expertise
 Declare competing interests and funding sources
 Document views and preferences of target population
Evidence synthesis
Facilitators:
 Consistent reporting of elements (eg, phases of illness, resource requirements,
outcomes data, harms and benefits)
 Identification of recommendations based on expert judgment or consensus
 Maintenance of currency in relation to new evidence
Barrier:
 Excessive frequency of revision
 Report type and quality of evidence
 Report methods of synthesis
 Set timelines for guideline review
Considered judgment
Facilitators:
 Perceived clinical relevance and appropriateness for patient population
 Indicators of relative strength of recommendations
 Definition of values that influenced recommendations
Barriers:
 Lack of fit between clinicians’ experiences and recommendations
 Lack of applicability to all or ‘‘typical’’ patients.
 Use of low-quality, weak, or conflicting evidence
 State population(s) to which statements apply
 Disclose appropriateness or applicability of
 Clearly state value judgments
 Document process for managing dissent
Implementation feasibility
Facilitators:
 Limit on recommendations that require large investment of time or resources
 Availability of data regarding resource requirements and cost effectiveness
 Minimization of change required for users and systems
Barriers:
 Requirement for new knowledge or skills
 Unconventional changes
 Inconsistency of changes with existing values, needs, and experiences of
adopters
 Formulate recommendations in terms of measurable
criteria and targets for quality improvement
 Identify costs and resource requirements
 Specify competencies, training, and technical
specifications required
 Include economic data
Message
Facilitators:
 Actionability
 Crisp and persuasive messages
 Effective use of language
Barriers:
 Underlying evidence that is contradictory or complex
 Use of evidence that is still evolving or evidence not commonly observed in
practice
 Ambiguity and vagueness
 Poor framing of the guideline
 Use conditional statements
 Use specific, concrete statements
 Justify any deliberate vagueness
 Use short sentences with proper punctuation
 Keep related information together
 Frame recommendations in terms of gains
 Focus on errors of omission (not doing the right thing)
rather than errors of commission (doing the wrong thing)
Format
Facilitators:
 Use of multiple formats or alternate versions
 Inclusion of components known to be important to implementation
 Appropriate placement of graphics and text
 Appropriate structure (high-level categorization of recommendations)
 Information visualization to shift cognitive load to perceptual system through
graphics and animation (eg, matching system to the real world, bundling of
related recommendations)
 Use of words for procedural information, logical conditions, and abstract
concepts
 Use of images for spatial structures, location, and detail
 Tailor guidelines to intended end users
 Highlight key evidence-based features having the most
significance for patient care
 Highlight key recommendations with links to more
extensive explications
 Choose the most appropriate graphic according to the
type of information to be conveyed
 Use color appropriately
a Please see Appendix at www.jclinepi.com for more detailed list of facilitators, barriers, and suggested actions for guideline developers with
references.
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evaluation). We drew on a wide range of disciplines to
further enhance this work and involved appropriate expertsin the review process. Our analysis moves beyond the med-
ical and implementation science literature (which tend to
focus on aspects of the creation of content) and incorporates
507M. Kastner et al. / Journal of Clinical Epidemiology 68 (2015) 498e509other disciplinary content, which expands understanding
related to the communication of content. Literature from hu-
man factors engineering adds information and direction on
how developers can structure guidelines to meet the specific
needs of end users and mirror their work processes and
approach to care. The business/management literature adds
insights and direction regarding the importance of persua-
sive and clear messaging, whereas the design literature out-
lines specific design principles, which are intended to
improve the usability and attractiveness of products. Litera-
ture from cognitive psychology alerts to the limitations of
information processing and provides some explicit strategies
for developers to ease cognitive load.
We achieved rigor in our review through transparent
documentation of the methodological approach [15] as well
as for our search strategy, study selection, analysis, and
interpretation, including any deviations from the original
method. We also provided a detailed flow diagram for our
study methods (Fig. 1) and article selection process
(Fig. 2). We also adopted a consensus-based approach to
clarify difficult concepts, where smaller groups of investi-
gators discussed their assumptions related to the meaning
of a concept, sought clarification from discipline-specific
experts if needed, and then reached consensus within the
broader study team on the applicability of such concepts
in the context of guideline implementability.
Our review suggests a few areas for further study. Guide-
line end users commonly complain about their length, and
we know that simplifying language and content can
improve information processing and retention and improve
perceived ease of use (and thus potentially intention to use),
so simplifying guidelines appears to be a worthy endeavor.
However, we do not know the threshold of simplification
that could result in misinterpretation of guideline recom-
mendations. Determining what type of content ought to
be simplified and in what ways requires additional investi-
gation to provide developers with guidance regarding a
balanced approach to creating and communicating guide-
line content. In addition, several issues of how to operation-
alize the concept of considered judgment remain unclear.
An approach to help developers facilitate the process is
needed. Without practical procedures, it is likely that this
step will be conducted in a cursory fashion or not at all.
Our work has some limitations. We chose a realist
approach to develop theories about what attributes of guide-
lines contribute to their implementability, for whom, and
under what circumstances. However, the literature was
rarely explicit about context and circumstances of guideline
development and uptake, so it became difficult to develop
and interrogate such theories and to explore contexteme-
chanismeoutcome relationships. Additionally, we had
anticipated exploring the similarities and differences be-
tween how the literature understood guideline implement-
ability but found few contradictions in the literature.
Studies tended to focus on the problems inherent in guide-
lines from different perspectives: usability and usefulness(human factors engineering), information processing and
retention (cognitive psychology), document construction
(design), consumer relations (management), and clinical
relevance and importance (medicine). As an alternative,
we developed a conceptual framework to synthesize the
data, highlighting contextual issues through the domain
narratives, positing relationships rather than proving them.
Although we sought the expertise of content experts in psy-
chology, management, and human factors engineering, we
may have missed other relevant articles in these disciplines
as we did not systematically search these beyond our
expert-identified and snowball sampling techniques. To
offset this risk, we performed a ‘‘related articles’’ search
of ‘‘core’’ articles. Additionally, literature from medicine
may be overrepresented as the bulk of our core articles
was identified from this discipline. However, given that
guidelines are most heavily discussed in the health/medi-
cine literature, we thought this was an acceptable risk of
bias. There may be relevant concepts from other disciplines
we did not include, and there are areas that are not well
covered within the disciplines we studied. However, we
incorporated a rigorous, systematic, and transparent meth-
odology and consulted experts at several key points during
the analysis as a check for external validity.5. Conclusions and recommendations
Guidelines summarize clinical evidence to inform clini-
cians’ decision making, but how they are developed and
written influences how they are used. Our work represents
a comprehensive and interdisciplinary effort toward better
understanding, which attributes of guidelines have the po-
tential to improve uptake in clinical practice. However,
each of these will need to be empirically tested to identify
the best ‘‘package’’ of attributes. We also created narratives
of key concepts, which can be used to develop tools to
determine their impact on building better guidelines aimed
at increasing their uptake and promoting better care.Acknowledgments
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